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HMHfc*©IBH] 

m*mi) MnS^-XtUfc®f%T, 

Cu : 1 5~2 5% 

Ni, Fe, Co, Zn, Al, C rO'Xtfcll: 
1-896 

3 V >13 >S©J®6&o 

[Hjfc3i2] CufcitfN i £<!:*> IX FeUWA 

i & i - 5 is^ %^rr 3i mm i ©v y&um^ 

&. 

Mn£^-X<!;LfcfCT%T> 

Cu : 1 5~ 2 5 96 

Nl, Fe, Co. Zn, Al, C r<D'p< £$> IS : 

1 ~ 8 96 

Unifies oo~iio oxx&ii&u &#-r3£<!:£ 
t-r 3 v >n >mums& 

[5SSU©P*ffl&lSB;j] 

c©fg9ji4. '?>i3>mf$]&&& 

<D%mt, auxatcgn. *#3 ©gag 20 

#&<. c^fc^iittsgirLTsnfcittig&sm^'e-s 
X£©X£3, il, ®tUo-?># 

if, t>'C7\*-&m\ 

£ft3. 

nr©3„ 

£©jg&©&©ajs«itT;&3;fc*, mm&'pf&j&mx 
ft fc 3 v> «&&©*#£ 0 . 

ftoT, 59 

3tt-r^3. xntxfciu H£S«^e>&3«iim4*- 

©<k'5&IM$Jl4&<. xn£Tt;:#<©®ff£#&3. M 
n-Cu^, Cu-Mnfil 7)V=.Xu>X. 
*v-a^X£&, nf-/-JH^^a6nT^3. Tct 
*Ji, Dean^liMntr^— XtL/fe-&^©W^lCi3^ 

T, MnS^«^TOtbTBl«lft^ii5V^i:S:|& 

JSC (Electrolytic Manganese and Its Alloys, Ronal 
d Press Comp., New York (1952), 12 3), Ja 
nes £i4, M n - C u ©Xjc)Mj &ll45V>TiSftf6&Ji 
ifiX 3 X t^^ilJCfc (Master, Sc i. and Eng. 4 (1 
9 6 9), 1) . -^©&, ^ISlCliC u^-XtLfc 
Cu-Mn^MIfjnTtTVili. LfrLKtf 
Xft£l4^rtlfc£§jgt*T£>9, JDXftlCji^fe 
9, fttgt)M^g^T0. 3eS*^JiX*ofc. 
fuT, x©?gBm4» t££©-#SWsi©^,&£®!$ 
c, ~frsi*m-ei&rx c^fc, t*e^ic^^ii5uftt65 
»u iaxft^^^fc*. *sg?$£i4i;©. «-^- 
*6St • ?g*i:©J®j£i/^«lcMf£:T€, £$6&g:Jttttf? 
ICfiJffl-T33 t®T^5lU'7>^> (Mn) <-X 
©^I^^OPfl^lca* LT#£„ 
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[isii££m-r3 ratxo^m x©5§?m4. eixoao 
®^1f$:|§i^T^$nfcfc©TS.oT. ±fE©Slli£ 
Mft-f3*>©£l,T, Mn£^-XtCfdl^%T, 

Cu : 1 5-2 596 

Ni, Fe, Co, Zn, Al, C rffl^ifcll: 
1-8% 

£#irr 3 V > 13 £ Jfftf 3 & ©X* 3 . 

^-bT £*:. x©fp;jt4, ±taMj&©£&£, ^©$jg 
itf/Sfctelinx&i;: 8 o o - 1 l o o XTJ&ft 
10 U ®#}'TZZtZ®&t-rZY>1J>gfflMG&<OM 

Wffl] ^ii«©)SX3tsjStt^a®*^3^, x©& 
BJ©-&^*lC*V^Ttt, V)l/f->-tP-f F£J®£iejg3ft 
za&mx $>%&&<!>&&££ o Tigi)!&ii-r3aa 
<h^Ae.ft3. SE)feli)RS$#3fc©lc®©^%a&S 
©3&>gat;&3Kffl, &KR^C4:oTgJi;ii©±#£ 
ffift-oTVifc. -©.t^i&MaiC^oTftCfc^ttX 
m^3;t^0®l?taK XftlCttLT, X©fg 
BJJ©IMiI£&©i§£l::l4. ^m^^aifi«lc&ttf3 
i^ICCu^S^Tlf. ftfcoT, ®§C7cig©-&^lt: 
lC<t-oTS5Ki®;iRlCjioit«®$^$#3o SKS. C 
u©#tM4 0~6 omj-%\Zt%t*:0)mm<±Z 
<. BffS©#ft^J§e>n^tVx. ZOlttb. X©3gtJliT 
14, ±.ft<DmQ<D®%<Dmi&%)£%mi8?Z>ZttfXfr 
Ni, F e, Co, Zn, Al, C r ICTH^T 
i4'Xtfcia© I b©£l~8II^%^JpX3*i, **•> 
Tfc4E-©!|$ftlc43UT#lcaj(f^:t>©tCTI4, Mn- 
Cu-Nl, Mr/d^lCF e45<ktfA 1 £X©fgffll:: 
fe^T^UDL&^^vfe.ns. &3fc©«JfStt&i4 

-f, -^»^©a^C14. Mn-Cu*. Cu-Mn 
*Xl4^©^*^iiS©Sif$J^g^$*., j&o, 1$ 

^Jaa^t'rosunp^^piiei^i), nxHdjngs 
tx3« Jil'S.XayX- 

un\tmm<DmvuzMi.Tz> x t &mz£*temn&& 
STS.3. Cj^U X©&BJ©££i4, ‘fc&mxxtt 
fcftSia<£i;, lraxftl4*iK&^5 
X<&9. ^miX3XF©®X?fJffl4?^^ofcm^lC 
nj«lft*t#e>n3. ^148 0 0-1 1 0 OX, iOJf 
40 *C<i49 0 0-1 0 0 0X©iaSXff5di;tT3. 
Sfc, 0rS©#ft&#3fc©lCl4, 

£(T, S^ICPC 

< z<»%wvum%&t*<D®Mmz’>^xmm%', 

[•^mm 

^JiSW 1-12 
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2Wi©;$}£l;:«fcoTigS8Ufc. OSD, 
mmt-^mmmm-v^. ^feCftftttjKmuF 

€:ffl^7;Wrf>#H^T-rf : fofe. ^fa!,®l56te 9 0 0 
t:~l 0 0 O'ClCM&U S^WE®7?2 Omm^lC*T 
BiSU fftf+nWMSfcfrK 5mm*TSftWBE3gb 
It. »minxa-C-C!>l!Ug««jRMb. zkft&Kfroi ft. 

9 o xa±©»wiipijfi«afott«*iirr!:tJ!K *m 
T&ofc. MStttt©Hft«»mttXfticjRMU Brit 
oawaBfcBUfcttM-K^Tfr-afc. 

&& ^«s±i:»ftiiaitmbT±^6««ftA 

LTftMLl ft. 

7JVrf>§ffl^TTfr -oft. mm ©iMXtt 
m$2 0. itS3 9 0, ®1 7 0mmT<&'5. S§l!©±gS 
«t>*Kj«C<DiBV»fc»jR3l?-H<Dlt&*»^-a-. *<Dh\zn 
»**fcfco-h«*u %ibntz.mmst 

TBaJ' 6 ±IC W*» o U&IMrcfc 

■oft. 

•ofctstfrfcCfc. * 
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*¥frfc**ttfr*D®fclM|iLTRWT*. £ISfr(i$ 
mfr‘oitt%’7'{ -\ r — 7— ICioTi?^ 1 mm~ 5 mm© 
SttKfrfctHffllOXLTipfllLfc. tt«S©rt»fctttt 
&©x> H?-f hiS*ttttll©J«fi*-|^fciatf¥fTl/TV» 
ft. trasu. 

£t>oTM%Lfc. ttm4JPS«*1~0. 5mm, fetf 
1 2 mm, Omm«gfflMti-Sffl^L frit 

1 O’ 4 

ffite&*±3fc«BUTfrfc'3fc. Site. Mn-2 0 

*& jg^Tfc-5. i^saa • ®& • i$M£&T 1 DimSl: 

LfcKfrs*«u *(DM&fr*>iptttQmz&oT%i 
BUfc«^©flt«*UT*<5. KI37G5SS£££frV>Mn 
- 2 0 C u ©SfttJOWSMS^ 0 . 1 6 SrgiptC-rtt 
fcf. •fr^JD^WSli*.E)tl2.7c^(i, Ni, Fe, C 
o, V, Al, ZntW5. *J&'TVbBJ60y 2 © 5 N 

[Si] 





la et 
(IS^X) 


« » tf a $ 

(eooic^^^fa) 


ftttftCS* 
(90tnc *'t>3i&) 


item 


Mn-20Cu 


- 


o. ie 


Bum 


Mn-2QCu~2Ni 


0.10 


0.043 


5SJ6«2 


Ma-20Cu-5Ni 


0. 28 


0.008 


Jfctt«2 


Hn-20Cu-10Ni 


0. 012 


0. 0085 


f&fcPj3 


MD-20Cu-2Pe 


0.11 


0. 18 V 


xmh 


MD-20Cu-5Fe 


0. 1 


0.21 


HSS04 5 


Mq-20Cu-2Co 


0. 18 


0.24 


ssaswa 


Mq-20Cu-5Cd 


0. 18 


0.04 i 




Mn-20Cu-2Cr 


0.11 


0.14 


5616^8 


Mo-20Cu-2Zr 


0. 12 


0.15 


ifcftflja 


Kn-20Cu-2V 


0. 065 


0.18 


&%WA 


Hn-20Cu-5V 


0. 055 


0. 088 


&m\s 


Hn-20Cu-2Ti 


0. 066 


0.15 


tt«W6 


Mn-2GCu-5Ti 


0. 045 


0. 018 


%mme 


Mn-20Cu-2AI 


0. 14 


0. 22 


mi&mio 


Mn-Z0C«-5Al 


0.13 . 


0. 12 


&Win 


Mn-20Cu-2Zn 


0.13 


0. 16 


■amwiz 


Mn-20Cu-5Zn 


0. 12 


0. 10 


lfc«M7 


I Md-20Cu~2Sa 


- 


1 




Mn-20Cu-5Sn 


- 


- 



mmn 3~i 8 m<D&m&g$mitc£&&m%ut. S2«. *©*s 

Sl©§fc^a^-C#5Mn-2 0 C u — 5 N i fr&te m£*cl,fct>©T&S. 

»U iBBIBBfcHBiCLTJM. m57C^<hLT- 50 [S2] 
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a < s. 

ckffh) 


*f aas# 

(9oot:*' l iitpft) 


«»sg$ 

(900t: A' £>£?#> 


X&0V13 


Mn-20Cu-5Ni-2Pe 


0. 32 


0.015 


SIJSMH 


Mn-20Cu-5Ni-2Cr 


0.13 


0.013 


HJSPJ15 


Mn-20Co-5Ni-2AI 


0. 19 


0. 0075 


HJS0I16 


Ha-20Cti-5Ni-5AI 


0. 1 


0.014 


%mwn 


Mo-20Cu-5Ni-2Pe-2Al 


0. 28 


0.012 


^mm\8 


Mo-20Cu-5Ni-2Pe-5Al 


0.31 


0. 007 



Mn — 2 0CU-5N 1 KttU 2 F e £8sJnL;fc*iS 
Ml SW18©2Fe-5A 

1 ft ZWzmmW 1 702 F e-2A 1 ^ 

z. 0i~04«, ±Eits^T#e.n&«i§fi<£^ 
tMn-2 0 Cu — 5N i — 2F e (&|$. M 2 0 5 2 

sfcfciwo 
$>z, am. 

•T9 0 0*6W;i 0 0 

lifl©:§£§T&£. 9 00t48i 20 

IMS'? tt 0 . 7 2 Ztlfc, * 1 “Ctt 0 . 2 8 ifl, 
S2ttt0. 3 2tf-en-6tt&gT*o&a*, *0CI4 

02«. $£©££© 

C®©^Sc^a^lC*5<fcS-T9 OO&e.tftClOOO'C 

tfc^£ftiWEWI&MU 0. 3 0 

3tt, 8§j§®£i;©D&©ft&®gs$5tc:fc<fctrr9 0 0 
ftbtftZ 1 0 0 0 ‘Cifr e. &&U&i§&cD&Mm e ]<Vi& l § 
T$>Z. 01. 02©HfnJ:Dtt^«(CiiS^i:V^ 
z. 9 o o-cs^^t i o o o‘C5B5iarmo. 7&± 30 

Ut^5. 04fi, B • C • D«©-?-n^n£9 0%& 

t. c • D & -3 Ttttgtt&fct-* © fc*t u 

CtgttigiCfiXU 9 0 0 < C2 4f$Pifl-m0. 7©fflt) 



*6 tlZ. M2 0 5 ftixt 

«M»aicj:t>T*fiTt)»Baa*i4o. 3 ««ie-c£ 
*. -38n*«H©K**&fe!&**J:3lc. JgHttSS&S 
Witt#H©]£fi;£|n] tc*fr Z tax t SttfflS^ 
•eicioTliO. 7%m-?®*®zzt&'VZZ' 
wwowm c©jmikj:d, a±»u<«(HLfca 

ft. ISp a n ©^.-^#$©g6g^ii5V\ U#'bttj&R 
!8tbTffi.nfcttl6*J#6n-S. Cfflfc*. «•»•» 
» • a • B**&n#fR©££#*lc 

[HV©ffi¥&l)»l] 

[@i] B®©^sciae^ici5cfc{i-r9 0 ovftzmz 
1 0 0 
0T&-5. 

[02] c«©^S:Me^tcfeJ:[Sf 9 0 ox:ftt>zf\z 

1 0 0 o*c*'6^»i/fc«'&©jftM«fra©»a*jsufc 

0T&5. 

[03] D«©#ScMS$MCft«fc&*9 0 O'Cfc&tffc 
1 0 0 OtA'SWimroiWMCMSil/fc 
0Ti&5. 

[04] B . C • D^©^n^n©9 0%#S1*©*f& 
Mg$tC*±{iT9 0 OVftZWZl 0 0 

i/fc«^©Jttii»w©«i**i/&Bre**. 
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